MODIFIED BIO-RELATED SUBSTANCE, PROCESS FOR PRODUCING THE SAME, 
AND INTERMEDIATE 



? raffia holt. Iicii. -HJfcjtfyjt^vyy a— ^«s»©jg,^« r ^sfc>!>t > $fc£< 



^^py =*-*<0®M&Z&t,L, Z.<r>mM&*m&;L±5 if*^Jk*litv^ ( 
^PS€ 1-42 6 6 8^SfcH, tiVsz&lrZ'&y a-^bL-77/<7^^3»g$ 

* am® 9 % ^r^^v>4< y ^ w y ^—Mt l- t*/» - 5 #*~fc? *^jft-*-a<©# 

MOTl 0-6 7 8 0 O S^y^W^j/y 3— /Wfc-f — 7^D^i 

MftCM£-<?S\ £ 9 3c»tt#Kv^ 4MfeBc>£iJS4faM UT-A-^y^ y a»-*M*ft#3* 



*&mom 2v>3m&. ?v*v >&tt<7> i&<oi &fcmkz&ftmm&%bf£^mtt;5& 

CH 2 {OA 1 ) n 

CH(OA 2 ) m OR 
CH 2 (OA 2 ) m OR (1) 

(TSfx RfSjR^&l — 2 4<DBltt.7km&T?hQ. OA 1 , OA a 2 -~ 4V>**ci/TJl'*r 

W^S^>^™-=e^&-e*> O.nttO-lOOOtwUmlilO'vlOOO Sr^i"* ) 
iuS«fi^^itfcfe«:Bl^ttKfc^5*ra*-e*>^, TIE* <2) 

CH2(OA 1 ) n — X 
CH(OA 2 ) m OR 
CHaCOA^OR , 2 , 



3 



[H7J <OU~yf&it&® (P 3 2), flS«« (p3 5) WBLfcft:«*0ttftftgb 





4 



?S7f^I. ^>?fx/VS, -s^^tf^S s t^^^/H, 

OA', OA 3 tt. 2~4 ©**J/7/l/* u^S^t, t=t->xfu^ 

ZVnK±*i/TA,*v>>&<oYti2ttM*/bax-*>Z. mliio-ioootfcD, #SK 
limlMO-vSOOTfcil, 3nc*J2L<tt5 0~8 0 0-C*>tl, «iMt<BlOO~8 
OO-CfcS,, nKO-1000T-fc!I.MUIiO~500tfc!), U< BO -2 



3 



1 0 0m*>W±L<. ?LKft±l.<Kx~2 0®mvhZ>. 

( i ) y >****wMHm*i&m 

&mmimMt&kt*. WM^jwa^j, we*©*******.**©-* 

«v**?-tk, JM-SH>£*u=**fc*. 
p*» tfy^rfK MMwif^s. 

*JA*BSfttf#4J/4UTtt,<||itfjrftXA, K^S^B. W»y C , tf*:tvD, 

7*^=yv, gabax s*****, r^/^^e^^^tf 6,^.5, 



6 



TSft*/^y, ^ttjft*<n/*v, Ste*^*^, v. gre£«*/we-:^<D*A, 

-^atfv, AttB?«QAffi?;/s<?ft. IgG. IgE. leM. IgA, IgD ^©fc^a 
?9 ^, 4V*-u4*s, (I L-l, IL-Z. IL-3. IL-4. IL-5, JL-6, 
1L " 7 ' IL-8, IL-9, IL-10, IL-HSifflLlZ*^^^) 

.bftMUMin?, f ^**h* -a) , ^ffiastamffl^-. 

»(K55^B^. aaSsffiSS^, T^^f;/!)^ aipjiBtfa^i^ 



7 



IT/** 

Kyr^v'x, K^v/i'^ ^/*?>f^ ^w^v>, tr>^ 

*»W*aKBI«lfcUT«:, »fc(RSS*u5i>o-CW;*v^ flitf7A*^jlt/yB, 
>f x^^^ s ^zit^-^ /v, >f >K 

CH 2 (OA 1 )— X 
CH(OA 2 )mOR 
CH2(OA 2 ) m OR (2) 
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o 

-O-CO— £~ V-N0 2 (d) 



N 

Z NH 2 (g) NH 2 0) Z— COOH (k) 



© (I) , (I I) t-*stt*Zf*. ^yr;^uy^!ia-/i/^i/St^fSI^ 



9 



hy^^u^s. ^d^u^s, ^y^D^uyg, ^h^^^u^S^ 



0(CH 2 )s (z4) -OCNCCH^— (z5) (CH^^CF^ 




OH 



H 



fcf^A'S, ^V^S, 4-^^/l/7^^S v M7^t:^fAI v 2% 2, 
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£(*Ba&&iStf>T a fa«a>, (b), (d), <j>, <h), 0), (k) 

38CT^*Ba#(a), <b), (d>, to, (h), GX OO^^^^i^^Sd^^rS^^^HttJtVv 

KS:racs*s»e«:. y>Bffi3FSu **Msa8BL Fy*«s»«L »bbb3?sl 

M&c>ef*/?lfcolX3Wck h/t^^ x^^, r^h-h 

l-a-fyU-S- (3»^f^7^/nW * KfiKffi (EDC) ^ft-fr 



14 



* » « 

©W^***S-&34*»*$ii*3DJ, (c) fc^S^tt^My/uft^as* (g) x (j) *jg 



16 



SU 7£-^ (p) n^OO^Ii, 2, * 

CH 2 (OA 1 ^OH 

C^OA^OR w 

CH 2 (OA 2 ) m OR 

& 1 0-1 O 0 0 ***T/U*^ii-5vWbU &V^T\ ^SJ/U** t"Bu 

fitA****/^* S—/v> (n= 1) ^^fi>^U 3 -yKy^^ (n-2) % h 



16 



SfcttftBU -Wr^C (p) <afc£-4fo*#5rfc 
Z.<DXo\c^t&P>Mz{b&® ( P ) <o*gfc£*J8^-c\ © (1) . & (II) |c$u^«« 

U ro«otH#*4#«j««iMa«^i:tft^5. «^L«, W (I I) lc«rs 
(g) Cj) (k) 0M£**^S*Hflc*J»tfcU * (I) O (a) (e) (f) 



17 



2) fr7*h>>te&mh^<ten&U<P, 2, 3-*>;r*y7V-4-ji 

M>*A X ?K^b^y^A % T-YV VU? h^riXK, ^^a> htifK. #y *A 

3) #:/n h^te*&&<b U<f*&|£$tnp x 2, 2-vV?-A— 1 , 3 — V 7>- 4 
p- h/i^^^/vsfc^^ n y k> 2, 2, 2 - h y 7/w^-psc^x^/i-*;V0$^ X2 y yr^X' 

4) F>tt)Htf>L<ttftiHt4*. 2-^>^/W;**t^*y^/u (n=l) 
a-/l^>--^/V3i-^yV (n = 2) . h y ^ U^j^ Jj p-^ v ^Vi-^^ ( n 

-3) ^y^^nlj K-^p- K^^^^/PxkV^ d ») K. 2, 2, 2 

£ifc:r^*-/Mfc3&(c^ (9) ^ 




CHOH 



(9) 



CH 2 OH 
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X.U (C2) : 5 0-13 0 W&femmXT A>* V V-rf-*^ KftAUi*i-« v 

xm (ci) ztm&xt^xxi. s*fr%i£ffitdtT/\>*ui>'**Z'h'<nm'&Rfc 

fro&lnjtffc*, Stacks***. r^^-hW^lL-Cl^5t, 7k^^!l 
T/Wfl^^P ^^^ Li ERSES* U< ftV^HMI: UTSALTL 



19 



S^^^ovnt« v h/w^>. xVHfv, *v-V>- % T-ferK-hyyV, ftgU^/t,, *rjv 
9fcKP77^. pux**A>M % ffifky^U-^ &?jt***ji,*+*'K* 'y^M/t/A7* 

(C2) iCteVZ,fc&®&\z<o\,*Xtti. S OlCi&ffiv^, S^jS^&tfiK % #fc 
IMWct^ K (5) ©rc*fc^&OTSftT*5«fc#fc&. 1 3 0<C£t>iSv> 



20 



(1) tfVTAs^U^f}) a-A«*««ry^=i^-hfl3ft^ Apyyftr/u^fciW8 

(2) U?D r^^l/y^y 3-;^^^^^^^^^ 0 y TOp-M**^* 
jVibls&fvy Y % 2, 2, 2-hi)7^tPx^^^i/g;py 7 

umiztx (2) ut\^ *9»»tjiwreo 

(2) ©»5S*ftt*T*Xa (Bl) , X£ (B2) s XS (B3) J:9««. 
X& (Bl) :* (3) ■M*3H*fc**fc»U «Un»^*I, * (6) T^i**v£<t«fr®J 
SriO*:. 2 0-6 0tl^t^^ 5$ (7) «0^t#6l|£o CO**, 

Vo^3 Va 
Vb >V c 

Vc:5fc (6) t^^ilS^o?^ 

20V«^Vc^3Va 
4 Vc>Vb>Vc 
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C^OAVOCH^ 
CH(OA 2 ) m OH ^ (6) 



O 

W-S-R1 w 



II o 

CH(OA 2 ) m O-S^R 1 
CHaCOA^O-S-R 1 
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IS (B2) :2fc < 7 > *>fc£&fc, * (8) ■c^3iv5fb-&%Mnx., 2 
Si"*. 

Vd>Vc 

10V c > V d > V c 

R — OM (8) 



23 



KfSaSlcoV^B. WfcMBRSiifcVvW, aSfS©S}iS91-« fcst>|i«8 0*CEtT#ff*L 
<» *&^JSfR«>tt<±Jb#irfll(Bi-fsS8*-e2 0 , C^JiSi»*L^ o Kft*NCoVtTI*l~ 

516. 

Ttt, 10Ift%t9^h i«»teas*JS^jTU, #U<#©S9*jSi-#-. 
Sff«S«:@lft9SU-Ct>av\ (B3) tt v iS»lfc8S*nLfcJB()|5H^S)^bfcfi«» 

*r*3tii>r-feri. iOia^nt, &fcx& (bi) -is (B 3) *:SE«t3&£- 

Sfc, **->TA^w>a*« ( or^A-^-r^ft!p€riS*Sfc«.. is (bi) -ia 
(B 3) £W£&9£LTfT5 i4^»* UV>. ^^VT^PV^^oryV^/V^-^ 



24 



CH(OA 2 ) m OR [4J 

CH 2 (OA 2 ) m OR 



25 



CH 2 (OA 1 ) n -OH 

CH(OA 2 ) m 0R (p) 

CH^OA^OR 

(p) ofisAtttt* (p) <^sKyr/u^^>-^i;=i--yi,^^^gjjg>7 t , 

Hr d/MpX 1 000000^3 

Hr d -?-MpX 1 0 0 0 0 0 OS 2 



26 



LTttSHODBX CPC SYSTBJI-11^V\ TS2-fc#KT^££?f 
: !f h ? t Kn > fltjg :1ml /m in # : SHODEX KF-801, KF-803, 
KF-804 (I.D. SnmXSOti*) a^AJHfi^O'C : RI X 8 *>^S : 1b*/ c . lOQul 

4 0<Ck:)££j}^ st (4) (D{t<&®l*Mz$Q^ hD=^9-A^7^>2 0^r^miL. J:<& 

LfcfcS, S. 3 8 p pmfcttKSM^i^^v^j^^fAi^^awtMm 
cfc. 3. 0 8 p pmC«W*ii5t*t/r^*l'V«^|l«Sl / fc*BS^^ «>^*Jl 

Hr d =Mm s / (Mm s +Mm e ) 

r.cr>iplcLT^e6fcH r d^, — 

Hr dXMpXl 0000003 



I 
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P*fc*. 

Mw/Mn£ 1.07 
Mw/Mn^ 1.05 

Mw/Mn> I. 0 7TfeS^.^<D^^fi^^^^^^^^ v , ctt ^ u ^ 

*»W©* (p) <Q<&&ttr** > ? o u KtE$HT^ ^{fctti^ ft 

0 o»fr«>^ y -fe a~sHliMcKtM£* bfc i tt9ttME4*6|IV&»bfc;t ^A4E**e > 

M2/ (M1+M2) XI 0 0<1 0 
M2/ (M1+M2) X100£8 
J&lTKMlv M2 0#ffi;SF^£^7*i-*. - 



2S 



A'jftVgfcO h ]) xf/UJ 2: 1 O V f ~2 0 V £ A^ftJgJL^/lx^jfm^, 

ovf-2ovf ??±<offlk**jt'*tojL* U *i£*nej&ajifc % 

&K9dit^> VjV^*3fceO>^aa^BMl £*5 P 3. I2p pmk&ftStiS 

M2/ (Ml +M2) xiooiOW, TfcK^r^fe##fik:i^-*-afca6. ^ 

to ( P ) ©o. 5&fr*&<D*mm£#i-&'fn$i 
(p) 

*9*#»fcl±, TiBX& (AA) *#+*^V*Hfifc-*-S, * (l l) 0*9 



29 



(OCH^CHa^vOCHa/^ 
A 91 
G— [(OCH^WOR 2 ]^ 

[(OCHaC^^gOX 1 ] 




g3 dO) 



'(OO^CH^OR 2 ] ^ 

kOCHzCH^^OX 1 ] ^ 

L J 93 .....(11) 

O^ml^lOOO, OSmZSlOOO. 0^3^1000, 1 0Sml+m2 
+ ra3£ 1 0 0 0 

l£elS3, 0^*2. 0^«3, 2Sg 1+g 2+g 3*4 ) 

^y-ty 

«fc9*«:f»fcR**LTI±. **/Hfc, r/of^ -f y^a t 



30 



OSmlSioOO. 0^m2£lOOO. O£m3£lO00. 10£raHm2 + 
m3^ 1 OOOT-fcixrf#l^©$H^U>^, i^4l<ll, 2 O 3m 1 +m 2 +m 3 £ 1 
OOOOf^t^O, 3Ctr^L<H, 4 O^ml +m2+m33 1 0 0 0, cO^»^*>tJ v 
ftt>&£L<ttl 00^ml+m2+m3<l 0 00 

^ttfcJJfcX'fcLTfi. r^yg, Boc7;;l Fmocr*/^ 
fl^tf^*!* i:5^L<lifioc75/I-efc5 f Boclit-^h^/i^^ 

JEtfW, **fl5»«ttlifeS^-CTf 7^^3^X^^ 0 ^c^fkSicftSE^: LTfc/*^* 

J:OA«cHim. T«IWX« (BBl) ~OC£ (BBS) *ff55*; (16) X~*$tl& 

CBB1) :«{12) ^^^{fc^tc^U. JK^a^v^ sfc (i 4 ) 
5 fcflJx^ 2 0 — 6 O'CTHJfe**. sfc (l 3) »<h^t#Sxa 0 

V j SI. 6XVhx t 6 

V I >V j 

Vh;^(l2) Ttt2fr*tt&m<D : *A'& 
Vi : &^n^#c^/w# 
Vj (14) 

X£ (BB2) (1 3) OftttUlt. *C (1 5) ^Sh^ffc^ft)*:*!;^ 20-80 

^{C*5V^T^Jt$^TS; (16) «XK-fr»«r»axe. #*Otti&*^/i/ltttT£ 



31 



Vk > V j 

Vk : 5t (1 5) f ^£:Ha-rt,£i*)C?*/i^r 



94 



^(oci^ch^-ocHj^"^ 

G— {(OCHaCHaWOH) g5 

|(0CH 2 CH 2 )„,30X 1 ]g 6 (12) 



(3t4>, G, ml, in 2, m3, X'«JbiBl::|SJ UT'fc*. e 4, e5, tE»&4i^b 



94 



pOCHaCH^OCHj' 

(^--[(OCHzCHj^ol-R 3 ] ^ 
f(OCH 2 CH 2 ) m 30X 1 ] 



S 6 • -03) 



O 

W S-R 3 ....^4) 
O 



G. ml, m2. m 3 , X'tt±iafcH £-CifeS 0 WltC 1 . Br, I **b&$ii!frZ> 
R 2 — OM .(15) 
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^|(OCH 2 CH 2 ) mr OCH 2 ^^ 

q— f (OCH^^OR 2 ] g5 
[(OCH 2 CH 2 ) ni 30X 1 ] g6 



94 



,.(16) 



(G, R« % ml, m2, m3, X'KOV^CW:, ±S2lCiH CT-fc6 J 

mm&L, jsumck ts&s?tt, cbd - (bs) <£>&r>v*> 



sa 



H2 C-OH H^-CA'OW* H 2 C-0,A'0 )n CH 2 0 

HC-O^ /CH 3 HC-O. CH 3 I 



H 2 C-0-" n ch 3 



^C-O'' X CH 3 H 2 C-0^ V CH 3 u I X 



H 2 CO(A 1 0) n CH^y H 2 C-0(A 1 0) n CH 2 ^^ HgC-O^O^CH. 

H ^OH ^ HC-0(A 2 0) m H ^ HC-O^O^R 

H 2 C OH *" H 2 C~0(A 2 0) m H HaC-O^JmR 



H 2 C-0(A 1 0) n H 
HC-0(A 2 0)mR 
HiC-OCA^J^R 



<P) 



H 2 C-0(A 1 0) n H 
HC-O^O^R 
H2C-0(A 2 0) m R 



(P) 





H 2 C-OH / 

hA-O. .CH3 « 2 C-0-CH 2 , 
I X H <r-° V /CH 3 — HC-OH 

H 2 C O CH 3 H 2 C-OH 

HaC O CH 2 -^~^ H 2 C-OCH 2 -^^ H 2 C-OH 
HC-OCA O^H _^ HC-OfA^^R — »~ HC-0<A 2 0) m R 

H z C-0(A 2 0) m H I , , 

HjC-OfA^R HzC-0(A 2 0) m R 
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((b), (dX <hX (0 caStStfjfe) 

( P ) £ h^v, rth^hi;^ sw^^k 

L < r±*gi&&*, h y xfyi/r * ^ t »; 4 - ^> ^^7 ^ y try i^v#<z>*r«U££. 

^BWKKltHai L r i> ± V\ 



o 




W-S Y (bl) 



O 
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^$^rSCir-C, <a)<?="^®K5 K#£ft* it&tbb) kit* 

tn&J&K, J^^rob^fSS, t>U<«^l@^tpT^9. ■i?*^3«>'K«**flO«« 

~-5^rt^fcS 0 UTtt, O-20Ot^b<, Kte#*L<tfL 2 0-15 

«>»»*fttet»»U-C-t>±lr\ . . _ . 

((g), (J ) ^ffi^^-lfe) 



i 
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{b£Wp)O£gfcftUT0. 5~6»SS:tf#3=L<. ElCffSL<(ll-4eSS«5«SBX- 

KtUTIi, -5 0-1 OOWSK, -2 0-8 0^66. ECU* 

ffitti o#~4 8f$ffi;ti s #£lX> IK»SKIt3 0»-2 4SfflTfc5, «S< = hyyKjc 

#~4 8B*IS#i?±L<. Sfc»±U<tt3 0^~2 4B»(gT?3r>5 4 *3Kfi:tt2~l OMPa 
M4L<tl5-BMP.fjbj. *fc, 2»<b*te<-fc*fc:£afc**i;L7'X 

~10MPaT5>9. 2C#£L<I*0. 8~2MPat-i5. Ufcfc-g-ftittiffJEofSaj 
^S8lilO*~7 2WMK> ietc»SU<ttl~3 6l^liB-C s &S. ±fc. 7iy 

#(s). (j) t±, a-- h^i^— rtpv (b) frr^-r-tsiss-frrti^arttfr-^a. 
S^}gS«to^Tf*, 4»fctj«ttftv>«t % jjskii>?;-/k ^^y-^as^iffcHa. 

7- V*-Tfifi ( b ) |:»U10~3 0 0£«%tf£#$ L < . 3CK»a L< «i 2 0 ~ 2 0 0 
SJSifi&fcUTttt, 5 0~200W5l<> 8 0-1 sccaiski^u 
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*mciT(e)^K5 K#fc»S£fc*5-e&a.^lO'2 Kft«*fcl3»a**-eu>f 
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(el) 



&f§*c a* (a). o>). (d). (h), <ot,t<tt(k)©BiBte^vvr-i±aa^!j--efe5. (a) 
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tt, O'vlSOU^ £a£BSffil*l 0#~4 8H*gftPffS L<, L<fi SO #~ 

v\ 

OR 1 
H 2 N(CH 2 )t-CH 

OR 2 

(c) ^y^*^Ffi£W:, -fc^to (b) ^^^wr^^^r<bSii:Rl£:$-fr^r tt#5 



OR 1 OR 1 

MO{CH 2 ) t -CH W-(CH 2 )t-CH 

OR 2 OR 2 

(fl) (£2) 



i 
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£7c. JilB;*^*:^**;*!. fcjMfc (b) iT^b^fe(cJ)fc^$^ 

#£fctf^h,*„ l«7^*^»«fc l*Xm^Th&V\ £j£Lfc<fe^&ttfiffiB 

S 

CH 3 CH 2 0-C-SK (cl) 

U 2&* 3fii;^y rMP>^^^8tf tsiS^t^^o 
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J£\Zte l H-NMRi3 £tf G P C fcjai^fc. 

< , H-NMR^^S> , H-KMRMt^ B*«^-^Jk («s) » JNM-ECP400 M 

(GPC©««r3r«fe) : GPCftJffm G P C 7* A £ U T fc£ SHODBX GFC SYSTQf-H 

»Rl8«;fh5tKt»77>' : lral/m i n * 7 A : SHODEX KF-SQl, KF-803, 

KF-804 (I.D. 8mm X 30cm) ^yAISMOt tetfJS : RI X S * : ing/g , lOOul 

A»ft«D»g»i, *-/i,7-f s/v^r-*^ his-A. f 7 S 8/3-2 OS) 

1OO00 <Oi%&) 

1, 3-Wy?y-4-/f /wH 3 2: 2- e (1.0molK *Ki)iJrA> h*vK2$% 
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feZltlt* KISfc&Bl&& M&mm(h.j>. 93-95^/266 Pa)L, 4- *J/U* 

'H-NMR (CDC1, . PHHMETMS) 6(p pm ) : l_36, 1.42 <3H, 3H f s, C(CH^ 7 ) 
3.45-3.67<2H, m. fi&O-aCH,), 3.73-3.760H, m, CHO-C(CH^ 
4.03-4.07. 4.28-4.32<2H, m, £HjO-CH a Ph) 4.57(2H, q, -CHjPh) 
7.16-7,40(5H. m. -CH,£h) (Ph tt7i^St^f) 
. (^JfeGU -2) 

*akft^M>*A-c P H*7. oichku »«H rap 3 ^f-kioooj (Bft<b# 

l H — NMR {OK*. WfflWMSTMS a(ppm): 3.5CH3.71(4H, m, £H*OH . C&O-CH^h) 
3.86-3.91QH, m. £HGH) 4.54C2H, m, -C^Ph) ?.27-7.38<5H, m, -CH£h) 

1, 2-^o-r«^:*— 7. 3 e(0.15moDv fiych/l-xy i 2 7 g, h J) pJ*o. 

9 g<3$mmol : 26moI%)^^, £*fciK*3&*ft** J) *A#»#+fi*'C£j&- c a 

0 0—150^ IMP a«Tc0flEA^^l^**^Kl 4 7 3 g (33. 5mol) R 

>H - tfMR (CDC1, , rtS^2p TMS) 6 (ppin) : 3.40-3.80(901H, m, -CH^) (CH,CH, OLH p 
CHCKCH.CtbO)^, CtfeO CH,PW. 4.54C2H, s, -CH,Ph) 7.27-7.38(5H, m, -CHjPh) 
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SS^d^SCMn) : 9978 



10171 ^^^(Mw/Mn) : 1.019 t>W )• (Mp) : 1 0 0 4 4 

(*-*&m #¥3^£<Mn> : 936S £&¥*&#*ft<Mw) : 10114 

##«g<Mw/Mo) : 1.025 C-iJr h (Mp) : 1 0 0 4 4 



H 2 C-0(CH 2 CH 2 0) m H 

(p1) m-$911Z 
<3fei&0|l-4) 

fflgrfh £#&S5£*^ DeaiMfark 5, XtMWflefrtt Lit 5 O Om 1 

±e<fc^«b<j>i)fcioog(iOmmoi), 3 2 0 e €rtfc&*, Hoifti&iSS-e-, 

*#;®m=Bvit. n^***. hsw^^i o. 1 2 gdoom^o. y*^**!^ 

it. tte«T£iti*<v«tt*! r^ g ^!7_ K7 0 Oj <Sfnfci£l£«:i££tfc®!) ^27 B ap^ 
»*S* 1L t»-*-^ttii^fi^^^W3 0 0 e .~Hf>3 5 0 g *iP*.-efiff*fT^fe. 

*fai i l tr-s-^arcu Bt@=?vw o o g 4 ot^-cfttaxMHu 

'H-NMR (CDClj, rtflJ^TMS) 5(ppm): 3.38(6H, s. -Qj,) 
3-40-3.80(901H,m.-CH I O(SH jC H 1 O).CH,. CHtHCHj^q^CH, . C&OCH^h 
4.54(2H, s, -CMjPh) 7.Z7-7.38C5H, ra. -CHtPb) 




HC-OtGHzCHzO^H 
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&¥*&#-?^(Mn) : 10320 



10551 



£#&£<Mw/Mii) : 1.022 



tf-* (Md) : 10390 



^^^^S(Mn) : 10128 



^ft¥«*»-?fi(Mw) : 10452 



£#&£<Mw/Mn) : 1.032 



tf-? h^7*^S (Mp) : 10390 




HC-0(CH 2 CH 2 0)mCH3 
H 2 C— 0(CH 2 CH 2 0) m CH3 

(p2) m=&112 

y-;U3 0 0ml, f ^P'v**^ 6 0ml £;&P?lT#iaU 5 2-5 5tT^>IC» 

1 H - NMR (CDCU . ftmmW TMS) & (ppnO ; 3.38<6H, s, -Cfy 

3.40-3.80O01H. m. -£&0 (CtkGtLO). CH„ _CHO (CHXH r O) m CH, , CH.OH) 

GPC ^I O* S^5»S(Mn) : 10069 fiS^tfH^g(Mw) : 



10227 



V—j hy^l (Mp) : 10351 



§St W^^FSCMn) : 9860 



S*¥i&^^fi(M ff ) : 10 294 



tr-* (m p ) : io35i 



C-OH 



HC-0(CH 2 CH 2 0) m CH 3 



H 2 C~0{CH 2 CH 2 0) m CH 3 
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(p3) m=j!i)112 

,«i^~MW»! ( b) , y=c Hj )©^ <R-;«*7HS % A'O. A'O-* 
^->=.^W->-g. n = 0, ^aSsbi 00 0 0©S^) 
fi£Sh 3£3tyc*i&*1f, tfttffig. Doaa-mrk^ 2tt«fcS?>?rS:ttL&2 0 0ml 
±B2tta&(p3)$: 2 0 8(2mmo0. h^rsg^^ iPjS&SSfcS*. 
6*S bfc. ffiJB-Jfea«, h J) X > 1 . o 1 2 g (lOmmol), / * B y 

KO. 6 8 7 EtSramoDfcitl;*.. 4 OttT 6 B^lSl, Sfc 5 OtT 1 atKSfSS-frS:. KJSffifr 
5iS8, SJfcfc-RS*! r^ 3 -y_KiooOj (ttSJ^lUHs^t^ltS) fri. 0e ffll 

3SS-*fc. BC^teS:-*.®^ «ffi€-6 0 Om I If-* .ffcii*, Wift^fvn o Om 1 , ^ 

*H-vi 5 Om J *AflATSW«rtTo&. «ftau&ISS%9 o On. l e-* jfc&c, gft£ 

° ° ra 1 0tCt*»«)!« 4 Om 1 4r*DxTSSSW*tt 

'H-NMR (CDC1, . TMS) a(ppm) : 3 .08(3H. s. -SO,^ 3.33(6H, s . 

-CH.) 3.40-3.80(89&H, m, -CH,Q (CRCH. O)- CH.. CHOtCH-CffrO) C.U, 
4.27-4.44(2H, m. -CH.O SOsCH, ) 

GPC#tfr: Ot-f^tf- *> *fc¥JS£*fi<Mn> : 100S4 fi*TOd?a<M»> : 

10214 *»ft«Mir/Mn> : 1.016 tN-* h j»7*#^S ( M p) : 10442 

< * a¥J9^a(Mn) : 3778 Sft¥^^S(Mw) : 10252 

^#tt£<Mw/Mn) : 1.049 tf-* < Mp) . 10442 

o 

H 2 C-OSCH 3 

I 6 
HC-CKCHaCHzOJmCHa 

H 2 C~0(CH 2 CH 2 0) m CH3 
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(p4) m=fiHZ 



g(0.lmmol), 2 8%7 F >^T2k5 Om 1 Srffc&i^ 5 0^3 6B$H»#Lfc 0 jftififc 6 5t: 

l H - NMR (D 2 0 , f^^^Jp H 2 C=4.7ppm) 5 (ppm) : 3.38<6H, a, -QW 
2.93-3.11C2H. in. -CHgNH,) 3.4O-3.80(899H t m, -CH ? Q <£H£HaO),.CH«. 

CHOQQil^OLCHj) 



HC~0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 O) m CH 3 

<P5) m=ft112 
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^a^l^i'l/- hflc(p4)&l OgOmraolK Om 1 fctfcii^. flHSftSiE^-iir. * 

^4r*^efe*L-. £S~<ft*Pl.>t„ fi&jh ffiflMS, Dean-start <B=. 

6 gCaOnunoOiHiiXS Oftmt&L, 2 0%ft&*5 Om J fcm*.. 8 5%y>-S6*«V»-C3k 
B«?pH4r7. OlCK&Lfc. -tS© M^VJISrfco&fc, op#,W>IcT 20« 

~**V6 Om 1 &aD;tT»<&S:*faBi**fc. ftfefefclftAtrJliftU ^fA-SOml * 

'H-NMR (CDCl,, rt^lpTMS) 4 (ppm) : 1.2<X6H. t . -CHjCH.CH (OCRCH,) ,) 
1.88-1.92(2H.m,-CH t CH l CH (OCH^H,) , ) 3.38(6H. s. -£H») 

3.40-3.8M907H. m. -CH.O (CH,CH T Q).CH, , CHCKCHjCHjOLCH, . -CH 3 -<> 1 SH a CH J CH 

(OOiCH^ , ) 4.64(1H, t , -CHjCHjCH (OCHjCHJ „ ) 

GPC»«f; 0*WJrtf— »^^aOAl) : 9898 SftTJS^ftCMw) : 

10076 *^S^<Mw/Md> : 1.018 f-? Sy/^fl (M P ) : 10Z 15 

< f - ? SW&;&?-S<Mn) : 9297 SES^^^Staw) : 9932 
*£W(MMUd:Lptt. f-f h-^fl (Mp) : 10215 . 

H 2 C-OCH 2 CH2CH(OCH 2 CH3)2 
HC—O^HzCHgO^CHa 
HjC-OfCHaCHaOJmCHj 
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(p6) m=|ft112 



2 0 0ml tT-;* ^ [J fc >> % 3 0 m U ftftif^3 0 m 1 *M*T;Bffi»W«. 

, H — NMR (CDC1, , F*jfc&*fSTMS> 8 <ppm) : 2.65(2H. m, CH^COH) 3.38(6H, a, 

-CH^ 3.40-3.80(903H, m, -CH^O (Gy^HaO)^ CH0(£fcl s CH,O).. CI^OCH^CH^OH 
9.78(1H, m f CHjCOH) 

o 

H 2 C-OCH2CH2CH 
HC-0(CH2CH20) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH 3 

(p7) m^112 



6 3mg (2 OmM) &mX.T&m*±it a ^Sj^lm 1 - O VA (ALBUMIN, CH1KEN EGG 

4$ 



#*a£j4Z?) 5. OmeCtUMmolX fc K*(p7)l O OmgtM, SST 1 2 B*fi3fg 

Ma»2 0 M ltla^ »ffi**Sf«t>-e2#3ofM«ii&L.fc, ^ro&gfcfc Kr->/HSS+F 
!)^!)7?^7? KyA-SSficBi (4-20%) m\.1t. MttCBBM^ 
fc. (A) fiOVA+r^fc (b) ttoVAo?*, (c) 

(Blo-rad Broad ranee SDS-PAGE standard*) _ta»t>:fr*g 201000. 130000, 94000, 

48800, 36400, 29800, 20600. 6600 <0^-V b'*7f?t. 

(A) Kl*5V^r. ISOVAO/^^KtiaStf, OVAl^fcOl- 

dfefe&je) • • . 

GMM16-1) fry h!)t Ko»s5»-7-HJr>A6 3me (20mM) fcjt*./^*, 
5 0* i zmi.XSm.-x} l BMMWtLfc. «**ff„ fcaL ffi«S8£te* 

^/V2 0mlfcao*.-capia#fcS, ^^SOmlfctaa.-Cfeil.fcffttS-S-. &I&L*l. 

V2 0mi«ripA.x^Sri?tt$ftf}S^ fe® L , TWfc** < P 8) fe# fc<> 
H 

H 2 C-OCH2CH 2 CH 2 N(CH 2 )3CH 3 

HC-OCCHzCHaO^CHa 
H 2 C-0(CH 2 CH2O) m CH3 . 
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(p8) 



6 -2) &te&gfm<M&9;<l&i®Q 
**Lfc-kBfc*« (pS) 1 2m e *§r>}£>j, 1 o OmMy MRfiffiffi ( P H- 8. 8) 

ft:- e*4rS2, 3fc*i- e E2tt{K^«j ( P a) ^^ili^^/KO GPC * + a 3 
« (d8) <oioffiffi-^>p'/i/OGPc^-i~ hffea. 

Shearwater Polymers. Inc. i. *> J»A Lfc#^fiJB 1 0 7 O 0 <50TsB<bl^<j>9>fe 1 0 7 m g 



HO 

NCOfCHaCHaO^CHg 

I 9 

CHCON.) 
(CH 2 )4 O 

NCOiCHzCHaOJmCHa 
HO 



( P 9) m=&118 



HO 

NCC^CHzCH^O^CHa 

CHCN(CH2) 3 CH 3 
(CH 2 ) 4 

NCOCCHsCHzOJmCHa 
HO 



(plO) m=$5ns 



61 



35**04, 5fc^i- 0 EUttttHf® ( p io) <ommD-^^co CPC ^+-K £35 fi 

(p i o) wftija^^-v^P© gpc i-t-iba. 

B4, 5 ^**'^ (p 1 0) t?tt 1/2^4^4,3 2 5%£j£LTi3 0 , 

(ft*«7> (P) <D*l£ (R=y*** % A'O, a*o n 

= 0. 9 0 OOOjg^) 

'H-NMR (CDO, , rt8B«JE TMS) 5 (ppm) : 3.40-3.80U733H. -£H,0 (CH.CH.OlH. 
£H0<CH£H 3 0).H, CtWJCH.PW 4.54<2H, a , -CH^) 

7.27-7_38(5H, m, -CHjPh) 

tdftSOAr/Mn) : 1.0 l3 t>-* h y (M p j . igm 

{V-fiitm &Vm&TMMa) : 18403 &ft?ifrft?ftO«») . 18913 
^^fcgMw/Mn) : 1.028 e-fi h ,,7^1 (Mp) ; 19108 



H 2 C-OCH 2 -^~^ 
HC-O^CHzCHzOJmH 

(p11) m=#)216 
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(3^16097 -2> 

mmftl-4tmt&fis^r. G>I1>* l 0 0 e (5mmoD. h^>8 2 0 g , n, lfA . 7 
^5. 06 S (S<W1>, ^^^8^!, Fa . 4 4 B (SOmniol), h J> 

K2 8%^ ^/-/I,SiS9. 6 5 6<5Ommo0fcfflV-T, TS{b£-«j(pl2)*#fc„ 
' H - NM R (CDC!, . rt SW£i£ TMS) 9 (p pn ) : 3.38C6H. s. -CH,) 
3.40-3.80C1733H. «. ^H.O (CH^O). C Hl , mO<CH 1 C±l 8 0)„CH, . CJiOC^Ph) 
4.54(2H, 3, -QiPh) 7.27-7.3S(5H, m, -CHiQj) 

^fiWECMw/Mn) : 1.013 fc--*h^^^S ( Mp) :l8992 * 

l*-*±m #¥m#**(Mn) : 18290 Jfift¥«|^£<M»> : 18861 
*:frfU£(Mw/M„) : 1.031 h *7:5HF-* <Mp) : 18992 

H 2 C-OCH 2 -^Q> 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0{CH2CH 2 0) m CH 3 

(pi 2) m=mz1G 



(*ie«7-3) 

m&ea 1-5 tm c»fFK-t\ Tssib^-iwpis)*^ 

'H-NMR (CDC1, . Pimsm TMS) * (ppn,) : 3 .38(6H, -CHJ 
3.4O-3.80(l733H.n.,-CJ lj O(CU J Cii 1 O)„CH s , CHCKCj^O^CH, , CH.OH) 
G PC^#f; O^r-jr, »¥*3»^«Mn) : 18395 m&*XB#*mu*) : 
##»£<M W /Mn) : 1.013 * Y y^^fi ( Mp ) : 18989 

<*-?±m &^^a(Mn) : , SM6 SftT^^fiMMw) : 18750 
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£#SS(M»/Mn) : 1.033 h y (Mp) : 18989 



H 2 C-OH 

HC-0(CH 2 CH 2 0) m CH 3 
H2C-0(CH 2 CH 2 0) m CH 3 

(pi 3) m-15216 



A'O. A'0=^^^.^>3£, n = o, ^«S1 9 000C»« 

1 0 **H**«*fc. K**T«U E*** 4 otKJWlu N-b K«*s, 3 

u ssstrs^^h oomi *Mz.Tmmma&. 0 0n . i srxm^Tseefi 

•H-NMR (CDO, . 4(ppm) : 2 . 07(2H , -OCOCH^CH^OON-) 

2.SOaSH.t,^)CO£H t pH I c„ l coo N . ) .2.72^ «. ^COCH,CH^OON-> . 
2.84«H, s. .acd-tolW 3.38(6H. -CHJ 3.40- 3 . 80 <17 3 lH. m. -CH.O (CH^O). 



54 



CH 3 , CHO(CH 1 CH j O)«CH 1 ) 

4.10-4.30<2H, m, -^0C0CH,CH f CH I COON-) 



0 0 9, 

H 2 C-OC(CH2)3CO-l/j 

I O 
HC-O^CH^CHa 

^C-O^HzCHzO^CHa 

(pl4.) m = #}2lQ 



" 100ml ****** -*^ 2 0 ° m » *mi.***** 
•u, ii«^Mo,. lttAtllM||i ^ioo M i^ TBft8 

■H-NMR (CDC. rt a Sj5 | TMS) a(pptt): 3.3*^, ^ 
3.40-3. 80 <1731H, m, (CH.CH O). CH „ CHofCH^o).^) 

4-30-4.50CZH. n. -moCOOPhNO,). 7 . 39(2 h. ^ ^ No>) 
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8.28 (2H, d, -Ph NOj) 



H 2 G-~OCO-^ /-NQ 2 

HC-0(CH 2 CH 2 0) m CH3 
H2C-0(CH2CH 2 0) m CH 3 

(pi 5) m=$&2l6 

tzmmi o) 

1 9 5 0 0 

^ 3 ^ 7 " 3 -efc6frfcte^<pl3)£r 6 7 s (3.5mmol), 0 0ml 

Aoc^^ * /-AJB-fr^ 2 0 0ml tit. 5 L h P u—yr^^^ 

#rt££?fSl£&&v lOO'CfciJfiau loo-visot, lMPaOTo^^fuyt 

*vk*t;* v Xtff/^^fcBfcfra. 6 ox:k:^3 Lr 8 5 % y yj^c^icx p h 7 . 5 

'H-NMR (CDCI S , ftSmW TMS) 5 (ppm) : 3.38(6H, s, 

3.40-3.80(l853H, m, -£ftO (CHaCHjOL CH 3 , CHQ (CH.CH P oyCH, -CH^Q (CH^CH. O.H) 
CPC ^; O-f^tT-^) *=F«^ft(Mn) : 19153 Sft^^fiCMw) ; 19462 
£#ftK(Mw/Mn) : 1.016 fc^* hv/^S (Mp) : 1 9 6 1 2 

aW*9#*ft(Mn> : 1 8 4 7 3 j§ft¥*&#-?>ft(Mw> : 1 9 0 8 7 



5€ 



^#S£(Mv/Mn) : 1 . 0 3 3 tf— ^ Y (fcjp) : l 9 6 i 2 

H 2 C-0(CH 2 CH 2 0) n H 
HC-0{CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH20) m CH3 

(pi 6) m=&J216 n=f!)1S 
<*Sifcfll 1) 

*ts»—hftmi (b) ,Y=CH3)^^ (R = ^^/PS, A l O, A z O-*M->3;^u>-£, 
n =#1 1 5 . jfr^mto 1 9 5 0 0 <Dm-&) 

**^±afcd>fe(plG}*»l 0 B (Q.5mmol), h/Vo:>7 5 g £{t&*. taftefcgfc 
^W5*bfc 0 Sta-^ftSPfts h^f^r^O. 2 5 3 g(2.5miuolK > * * 
y KO. 17 2 sCLSmaoO^jOPx., 4 Ottt6P5W, 3Ete 5 O^C-C lO*B»SS-ftfc. K£ 
?£*2>ia&. r^ a ^-y^ K1 000J £0. S ciO*:. 6 O tltf 1 t$R8£H* U 

£-3 0 Om 1 I*—* ^ttti^ *»xf/u5 0ml > Mt>7 Om 1 £2HJ>cTig ! £r£fTO 

^ #f*Lfc*£Si£3 0 0ml tf— "4fflRU If»a^5 Oml 5rMT4 O^lcTiJQ 

mmm®. ^v5 0mitrMtsffmm\ «rifiifci&&*aj&» uiu Tie* 

->*V — 0>17) 

•H-NMR (CDClfl , TMS) 6(ppm): 3,08<3H. a. -SOjCHJ 3.38<6H, s, 

-CH,) 3.40-3-8Q<1851H, m, -C&O (CH,CH, 0)_ CH Sl ,_ CHOCCHaQtO^CH, -CH.O 

(CH ti CH 1 Q) n SCX)CH > ) 4.37-4.39<2H, m, ^H a O(OT 3 CH a OUCHjC&0 SOOCH^) 

GPC##r ; <>>f (tV^ffiMn) : 19253 flftJF*£?S{Mw)*: 19601 

£#fet(Mw/Mn) : 1.018 hy7&FM (Mp) : 1 9 7 7 0 
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<i?—?±m &¥4&^S(Md) : 1840O gS^»^g<Mw) : 19140 
##DtgCMw/Mn) : 1.040 t*-* f. j/T^ft (Mp) : 1 9 7 7 0 

9 

H 2 C-0(CH 2 CH 2 0) n -SCH3 

I O 
HC-0(CH 2 CH 2 0)n,CH3 

H 2 C-0(CH2CH 2 0) m CH 3 

Cp17) m-tt216 n=»15 

TA-^C K#GSfl (f) JO-Q-jg (R = y^S. A'O, A 5 0=d-*v=^uixg x n = 
2-1) 

fi&fh S#8i;t3&*S\ «*«8, Dean-stark®. .&WiM3)9 : fctft-7i 2 0 0 m 1 Af75 
^=--bSy ^u- f.#<pi7>*- i o 8<0.6m»o0v ^x'/4 Om 1 £tfc£* N JoiaaSS-lir, 
L, 3tfi~ft*PLfc 0 l&gjjK K**e&** v &ffflL Dean-startctf. 

»W%»S€rftUfcl0 0m]*ja;:7 7 3, 3 -£>a: h l -prp^y^y 

4g(50mmo!K h/l^>"4 O m 1 *ttii*. *#£#3gefc-S Lfc. gffi.^»3a 

£MT h P 5- AO. 17 ett.Wrf)**!*, ■£ T 2 B#(Bl«» Lfc. s&B^- 

U 7 0\5TM*flStt*8*fc. £|5ff*4 Otti-e^ft. ^;TV*3**o. 1 8 E (10«m O D 
&/iP;tT 3 0 2 0-%*tK*a Om-l-fcfil*.. 8 5 % V >m*m^T*IB<D p H Sr 7 . 
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•H-NMR <CDCb , TMS) $ Cppm) : L20C6H. t. -CH a CH 2 CH (QCH.CH,) E ) 

1.8^1.92(2H.a,-CH s £HiCH (OCH^HJ 3 ) 3.38C6H, a. -CHJ 

3.40-3,80<1857H, m. -CH^O (QfcQbO). CH 8 , CHC KCH.CH. O).CH t -CH,Q 
<CH z CH 2 0) a CH 2 CH,CH (OCH^CH,) 2 ) 4.64<1H. t . -CH 8 CH£H (OCH.CHJ f ) 

GPC^tff; <X-f^lT-^> »T«»^S(KW : 19318 EftWS#W(Mw>:196M 
##&#<Mw/Mn) ; 1.020 KT— ^ (Mp) : 1 9 7 7 0 

(tf^AUB *¥#«^jS<tan) : 18302 «S^«S»^«Mw) : 19168 * 

4MMftK<M»yMiO : 1-047 tf-sJr h (Mp) : 1 9 7 7 0 

H2C-b(CH2CH20) n CH2CH 2 CH(OCH 2 CH3) 2 
HC-0(CH 2 CH 2 0) m CH 3 
H2C-0(CH 2 CH 2 0) m CH 3 

(p1S) m=ft216 n=&15 

&mwi 2-2) 

ft &frfcr***-vH«plfi)4> 2 * £: 1 O O m 1 hT— # — *|±**9 £ t) „ -<f 4 0 g 

AT JSfi 8 5% U ^Bt«rAv^ pH l . S^WttUffia^BMas^Ufc. 

A* 2 0 0ml If— sf*> 5 % ^30ml, *B^f^30ml 
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'H-NMR (CDCI, , ftfSmW TMS) 5 Gwm) : 2.66-2.69(2H, CH*COH) 
3.SS(6H, «, -CHj) 3.«H3.80(I855H. m. -£UjO (CH,CH. O)„ CH, 
. ^©(CHjCH^CH, -£H 1 O(etl J 2a J 0).CH a CH,C0H) 
9.79(1H, t, -CHjCHjCOH ) 

o 

H 2 C-0(CH 2 CH a O) n CH 2 CH2CH 
HC-0(CH 2 CH 2 0) m CH 3 
H 2 C-0(CH 2 CH 2 0) m CH3 

(d19) m-t&216 n=f&l5 
s) 

n = <K ^ffijfcl 9 0 0 00$t) 

(p13) Sr^»tU UlillRISiBiejro^te^-c, Tal>i>t— hflc < P 2 0) * 

'H-NMR (CDCb. rtSBSSSJSTWS) Sippm) : S.OSftH, «. -SO,CH0 

3.3WH, B , -QU 3.4O-3.80O731H, m. -CH,0 (CHXH, ffl„ CH 8 . 

CHOCCliCHjO^CH, ) 4.27-J.44(2H, nt. -£H,0 SO,CH a ) 

£#«£(Mw/Mn) : 1.013 }. (M p ) : i 8 7 4 0 

(*-*±m SSCT^^SWrO : 16081 gft¥*^S<Mw) .- 18721 

(Mw/Mn) : 1..036 tr-* h y^^f-ft (Mp) M8740 
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HsC— OS-CHo 

16 
HC-0(CH 2 CH 2 0) m CH3 

HzC-OtCHaCHzO^CHa 

(p20> m=£}21 0 

i&mmi 4) 

^Sfc 1 9 0 0 0 

(»2 0) tiswtu *ss«i3iia«(o*&fc-cTer?y# < p2 i) fr^u 

1 H- NMR (D.O , SMSifi H,0=4.7ppm) 5 ( D pm) : 3.38C6H. s. -CH0 

2.93-3.11(2H. m, -CH^H, ) 3.40-3.80U731H. m. -£H,0 (CH.CH.O^CH,, 

CHfKCHsCHjOj.CH,) 

H 2 C-NH 2 

HC-OCCHzCHzO^CHa 
H 2 C-0(CH2CH 2 0) m CH3 

(P21) IT>:=$tj216 
^'f-ftft 1 9 0 0 0 cri^S- 

* * * 
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4 5 < CtwT,&JIi&&#£*£fc 0 N-Succinunidyt 3^a!eimidoproplon*w 0 . 1 4 g 

<0.525mmol)$r*D^, 4 5tT4I^TO$^ S^&TgL K#*0 I^a — !7— >'7 o Oj 
fe0 ' 5 8- r ^3-p-Kl OOOj 0. 5 4StfHlci4»U, 

0 0ml KK^/V5 Otol */fflscT2nifi«fc«, ^fy 50lI , i £ 

ta*T3£££H&#rai3-&, tt%« T£tMjk* (p2 2) &^fc e 

'H-NMR (CDCl, , Pitm** TMS) 6 Cppra) : 2.51(2H. t, NHCOCH,CH,) 

3.38(6H ( a, -CHJ 3.40-3.80U73SH. m . -CH»Q (QHgCHg O). CH„ 
CHQ(CH y CH T Q) a CH 3 C^HCOCHjCH*) 6.69{2H, s, CHfCHj 

G.8GUH. t, CH,M±COCH z <2Hj 
GPC&m: <^>.fc?-*> firiF*&^g(Mn>: 18425 **TO»«(M») : 18672 

£#fR#CMw/Mn) : 1.013 — * K s/^-^S (Mp) : 1 8 7 4 2 

KVW^ftOU : 17924 S&¥*&£^*(Mw) : 190B6 

£#«&<WMn) : 1.065 h-y^^fi. (Mp) : j 8 7 4 2 

HO Q 

HC-OCCHzC^O^CHs 
H 2 C~0(CH 2 CH 2 0) m CH3 

(d22) m*=£)216 



n = 0. ^S»2 0 0 0 0v,J^ 45000 O-a-jfc) 
<3£&0!l 6-1) 
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&g?h SiB9&2#** BH'P&fcttLfcl 0 0 0m! M77^=>^2. 2-£?y?A— 

^^/-/W^S:2 0 2. 5 e(1.05moD. hyVa X 5 0 0 m I fctflit, £&fcefc£&*ft#e> 
hA-3iV€rl^raig£BEi£S5$^ / * / Lfc. :<D»8 0^Wfe, 

wl^tiy Kl 2 6. 6 gd.OmoDifSSTS^^^r. 2l$fflj5>#r?8T&ii\ W\zz&m 
5Cfc£l*:1t.&fc&^mM& 60^ U — 57 — K 6 0 0£ 1 0 gWxt i^Mift^u^ 
^S^fc^jSlfc, JftJSSL S&*&&(b.p. 93-95TC/266 Pa)U 4- {*<>tSA'**isj 

—2. 2-^^/1—1. 3-my7m^ 

'H-NMR (CDC1, . MB«2pTMS) S (ppjn) : 1.36, 1.42 (3H. 3H. s, C(CHj») 
3.45-3.57<2H, m, C^O-CCCH^ 3.73-3.76(lH, m, £HO-C(CH,), 
4.03-4.07, 4.28-4.32<2H, m, CH,Q-CH»Fh) 4.67(2H, q, -CHjPh) 
7.15~7.4<K5H, ra, -CH^K) (Ph»7*r/i,^W) 

4 - ^) - 2 . 2 - TiV- 1,3- i*** y ^ V 2 2 2 g (l.Omol), 

M^OOg^Mt, yvKT*DH£r2l£3$&U ^7 0t 

1-2 ir^D-Cfo^ 0 
(^16-3) 

-t?***^!,. 2-^P^^^A-2 7. -3-E(0.16iDoUv-»*-K/^^2-0 0 r. 
by *AO. 7 7 g(33.4mmoi:Z2.3moH)taD;^ £3?£#;£&^Jfc$s P,i&S£ 35T:*T\LfcJ\ 
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fK3090g&J=ALfc«, Sfcl. 6 ISEBElSSrtSttfe, iiiiffitt*KJfe©xf u>** 

8 5%y VK*®ffiHCTi>H«:7. SteHSL. T£fc£tti (p 2 3) &#fc 0 

H 2 C-OCH 2 -£^ 
Hd-OCC^CHaO^H 
HaC— 0(CH 2 CH 2 0) m H 

(p23) m=$)2 2 1 

'H-NMRteDCl,, fi&ISflpiTMS) 5(ppm): 3.40-3.8(Kl773H, m , -CH.O (CH^H. O)_H. 
CHfXCiiCli^H, C^OCH^ 4.64CH. a. -CHjPn) 7.27-7.38(5H, -CH.Ph) 

GPC#*r; (.rf^tr-*) lPS»ff(Mn):lB 920 
fl*Mw): 1 9 1 S 4 *^««(Mw/Mn): 1.012 (Mp) . 

19 6 3 9 

< *~i> &m &¥-i®fr?MUrd : 1 8 7 7 7 SS^^ftO^) : 1 9 0 8 6 

£#tt&<Mw/Mn) : 1 . 017 ^h^^itMp) =1 963 9 

G&ftWl 6-4) 

iflfiSh 3Mf», Dean-stark . XtttfrSfliriH+Lfc 2 

-b5Bfb-S-«i{p2 3>* 2 o o g(iommoi), i o o o g *ttia*, iafwa&s-a. ■ 

y200gt*M#«6»iUfc, *J£-^a, Fyxf^iyio. 1 2 gUOOmmol) 
tiDS.^tfClrflUB, ^iry^^Bl)^. 8 7 eCeihmnoftirJSTU 4 0ttt3 
BfrRSEJfc £fc*7«K tMfi*^ ^K88»y?;-*«»i 9. 28 g 

^ * y h/t,oc vja^-ft^^ 200 gfs* uaa, ^aic-as*®* Lfc. 
~>3tfo B tag^ sass*^®, 'mm. D<**st*rk^ Axnmwtttvit 
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y V ^>VT % V 1 0 . 12k (lOOmraoDSrjtox-t 4ffCteU»il. * X*;V*=/t^ u 
V K8. 8 9 t<60mmoDfc*fflHTU 4 OT:fc:T 3P#ffi&££-ti:*:, H£&7£, + h D t> 
h^^K2 8%y^>'-^Sl9. 2 8 B(100minol)«rS*KK:ftli, 4 0tT3H*^ 
&JS&2:4 O'CKl&'Jbtf #e>S£^U * * / hJ»x.^iB l £$&&2 0 0 g© 

*b&SL5»teT**IR£L:fc* 5 OlCfcUOfiU 2 5 %£jfcfc* 2 0 0 gip*.* 

H 2 C-OCH 2 -^^ 
HC-0(CH 2 CH 2 01 m CH3 
^c-otCHaCHaOJmCHa 

(p24) m=2 2 1 

'H - NMR CCDC1, . TMS) 5 M ; 3.38(6H, s, -CH^) 

3.4Q-3.SQ0773H. m. -£&0 (CHXfj, 0) n CHj. mOimg&O^CHs t CH^OCHjPh 
4.54<2H, 5, -CHjPh) 7.27-7.38C5H. ~CH£h) 

G P C##f ; <^ >f is &¥*&#*«Mn) : 1 9 0 7 0 fft^f 

<Mw) : 1 9 3 0 6 £#gfci£<Mw/Mn) : 1 , 0 12 tf-* h u (M p) : 

1 9 7 8 6 

<fc^-^±#> *W»^S(Mn) : 1 8 9 1 1 Sfi^rB^fiCMw) : l 9 2 5 6 

*#fifcg<Mw/MiO :l.-018 tT-^ h y^fr** (Mp) : 1 9 7 8 8 

<3?Mflll 6-5) 
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JfcM*y^rt/l 200ml, ^n^tV6 0 0ml SriOir 3 0<fc 
^-^^-Ca^LfctC^ 1 2 5 9 ppml?^t *tt£ML. BRx^iL 

H 2 (p-OH 

HC-OCCHzCHzO^CHa 
^C-OCCHaCHaO^CHa 

(j> 2 5) m==2 2 1 

»H-NMR (CDCI St &UW£ r mS) 5{pj>m): 3.3B(6H, s r -CHj 
3.40-3.80<1773H, m, -CH^O (CH ? CH 7 0). CH^ CHCX£li^OX.CH 3 f CH.QH 
G p c»*r ; -Y V »^^S<Mn) : 1 8 9 7 1 HS^^S 

CMw): 1 9 204 *#&£<Mw/Mn) : 1 . 0 1 2 ^ hy/ ^ ft(Mp) . 

19 6 8 7 

* !&¥^^^ft(Mn) : 1 8 8 1 t UTOg^MMw) : 1 9 1 5 8 

*#»£(Mw/Ma) : 1 . 0 1 8 fc>-* h v*W*± (Mp) ; 1 9 6 8 7 

1 6 - 3 fCT. £WR1^L^»«| 1 k g (ctt* 2 .o k g £ 

awc..«*i£it-ci. ok«o^xytg*it«, ft****mu i20<cic#i& 

U 100 — 1 SOTC, 1 MP a JIT©S* W i/y t*5/ K 1 2 6 Oj^EAL, 
^BaRC«r«l*fc. EJfittTtt, 7flC|ClftiJU 8 5% y ^j&WtpH * 7. 5lci83S 
U TBEfl^fe ( P 2 6) *»fco 
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H 2 C-OCH 2 -^~~) 
HC-0(CH 2 CH2O) m H 
H 2 C-0(CH 2 CH 2 0) m H 

(p2 6) m=|j5 0 5 

'H-NMR (CDCl, , fri$M*P TMS) * (ppm): 3.40-3 >80(4045H. m, -CH,Q ( CH*CH, OLH. 
CHCKCH.CH.Q^H , CH,OCH,Ph) 4.W(2H. 3, -CH^PM 

7.27-7.38(5H # m, -CH^Ph) 
GPC#0f ; {^^ vif-^> &3Z*&#*.ftCMn) : 4 1 8 3 0 

(Mw) : 4 2*6 2 1 £#fc3C(Mw/M») : 1 . 0*19 IT— ? J^y/^f ( Mp ) * . 

446 94 

<fcW^> *ViSd««fcA0 : 4 0 5 4 8 Itf^^iM : 4 2 0 5 9 

^5>ttg(Mw/KJn) : 1 . 0 3 7 ^>y^Wi (Mp) : 445 94 

<%ttm 6-7) 

i£«W\ Dean-stark^. ITOOT^l^S L^S^y^n^ 

^ (p2 6) 4>fh£fe2 7 0g(6mmo», h/v^^l 0 0 0 s fcffifc*.. f^at 
^2 00 g Lfc. S&^ftjfft, hSJ^JWr**^. 6 5gC65_7mmal)* 

Xin^T 40*C«CAe, ^V^M-Md!) K4. 6 1 g(39.4mmoD^«TL > 4 0ttt3 

**J -a,/ hj^ym-SfcZto 2 o o g**Ufc«.5iaic.T««r**Lfc.-**te hA*c 

ysoo «^ Sftffc Dewi-rtark*. »OTM»«fr#L*:2 

fc„ h U ^^l/T ^6. 6 5 g <65.7mmoO$r;DP;t-C 4<rCfc/KJ?a, y * a y K 
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*-eai*fc 0 RttU Tffifl^fft ( P 27) . 



H 2 C-OCH 2 ^^ 

HC-0(CH 2 CH 2 0) m CH3 
H 2 C— OtCHzC^O^CHs 

(p2 7) m=j&5 0 5 

'H-NMR (CDO* . TMS) 5 (ppm) ; 3.38(6H f «, -CH») 

3.4O-3.80 (4045H, m, -£^0 ( CH.CH.C fl,,, CH a , CHC XCHXH^ CH, . CH.OCH^Ph) 
4,54(2H. e. -CH*Ph) 7.27-7.38(5H. m, -CHjHi) 

<^ ^ bT— ^ > »¥*9^:ft<Mn) : 42206 £fi¥tSft¥&CMw) : 43056 
*#&&CMw/Mn): 1.020 ^h77^ffi(Mp) : 45057 

gW&#^*<Mn): 40990 SftTOtf^MOAr) : 42519 
*d«Wt<Mw/Mn) : 1.037 ^hy7^fi (Mp) : 45057 

(3£tSm 6-8) 
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^ SSSemS. Bizk^*y-/H 2 0 0mK >*d->.*-tr>-SOO m J tMXSOt* 
*#tHcT8!SLfc££a. 22 15ppm-C*,ofc. £f£*®8U ftBfcx-FTHL* 

H 2 C-OH 

HC-CKCHsCHaO^CHa 
H 2 C-0(CH 2 CH 2 0) m CH3 

(p 2 8) m=SOS 

'H-NMR (CDCIj , rt«fcl» TMS) $ (ppm) : 3.38(6H. s. -CHJ 
3.40-3.80 (4046H, m, -CHjO (CH,CH. O). CHj, GHC XCH^H. Ol.CH, CHjOH) 
<^ ^ > fw-jj- ) &5pJ$#*fi( Mn ) : 42121 MS^^fKMw) : 4294$ 
#^»S(Mw/Mn) : 1.020 fc?-* f. yzf$*m (Mp) : 45057 

( f - * j^-iKMn) : 41021 SS2ptS^S(Mur) : 42450 

#:&iSceCMw/Mn> : 1.03S Y y^ft ( Mp ) .- 45057 

<2slfem 7) 7%/mm\l (e) )©#BE (R = ^«^fi s A'O, A »0=**Vit 
n = CK $3^:S»)4 5O0 0«DSfl-) 
GUJSWl 7-1) 

»<p2-8)fe 7 O g t-< *>S»*-7 O * £23*; 40T:OD!&LTSS?Lfc. »A¥fc, lO'CfitT 
J ?y P =K2;A.2 10 g Sr2il?fEg^»r}BTL*:.,gT»7SI,Sfc2l^raRlS*-tt-, 8. 5% 
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U ^o^ A2 8 Oral tJl^TlfiffiL*:. ^feixit^ a a dx/UAjg^^gt^^^^ a 

*p#, B*#tom't**^*+>*m*.it 9 im***. ft«u ts^ m> /m* ( p2 9) 

H 2 C~OCH 2 CH 2 CN 
HC-OtCH^CHzO^CHa 
^H 2 C-0(CH 2 CH 2 0)^CH3 

(p 2 9) m = 5 0 5 

'H-NMR (CDCfe, rtOfi^STMS) 8 (ppm) ; 2.59~2.66(2H,m. -£HsCH s CN) 
3.38(6H, 3, -CHJ 3.40-3.80 (4047H, m, -CJ^O (CHXH,Q)_ CH^ CHCHCH^O^CH^ 
CH,OCH,CHoCN 

(> >f ^ tf-*) K?«^»Mq) : 4 1 8 4 9 (Mw) : 4 2 6 6 6 

£##£<WMn) ; 1 . 0 20 tWF^WKMp) : 44 3 94 

gc¥%#^ft(Mn) : 4 0 2 7 1 aS¥tt#?ftQtfw) : 4 1 9 8 O £ 

#i^(Mw/Mn): I. 04 2 ^Fy7^f (Mp) : 44 5 94 

(Sft^l 7-2) 

1 L.*-r>.# U-zftCiZ (p2 9) yvW*5 0 -fiv ^xy5 Q-0 gr-^^ 

* • .^A*^ htfcfte 1 3 6 t>) 4. 5 gSrfllx. T^^Z-C 
*S:0. 7MPa^i^^^jBEL. *<Dg. ^^^JE4J SMPa^^S^ffiU 1 
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&&tf¥rmi-Z**tolLtL« &&%*>^ *E»u T5iTS>tf: ( P 30) *#fc. 
H 2 C-0CH 2 CH2CH 2 NH 2 
HC-0(CH 2 CH 2 0) m CH 3 
HiC-OfCHjCHaOJ^CHa 



»H-NMR (CDClj , TMS) S (ppm) : 1.82-JL90C2H. m. -CH g CH g CH a NHj 



3.40-3.B0 (4047H, m, -C^O (CH 2 CH 2 0) B CH 5 , CHQ (CH,CH, OlCH, . £H,OCH :j CH 2 CH a NH i 

* «. * 

-7W $ KfKftl (e) )«>^j£ (R = y^VS. A'O, A 2 0=^^^^U^ % n 

fi*«fc*5i*.ff % MW^Lfc3 0 0ml^77^ = ^ < P 3 

Jn&^fipUfc. J£# T * N^^^/v^y y 0 . 6 1 £(5mnioD. N-SuccinlmJdyl 

3-maleiiDidopropianate3 9 9 m g(1.5mmol)£ri]0;iT 3.5 t$0^JE$-&fc o aSfflc^r^ffl^. ft 
4 0m I fcipi, ^**^*riaP*«l»tt-r«*^ai?Lfc. «ffi*r*»U 

#D;tfc. ML, TaS ( P 3 1) <0<b^te^fc e 



(p 3 0) 



m— 5 0 5 



2.90-2.97<2H,iiu -CH.CH^CH^NH,) 



3.38(6H. 3( -Qtti 




HO 

h 2 c-och 2 ch 2 ch 2 ncch 2 ch 2 n: 




(p3 1) 



m= 5 0 5 
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'H-NMR (CDCi, . fi8B€|2gTM$) Sfepm): 1.70-l.78(2H,m. -CH,CH,CH ? N) 
Z.45-2.53<2Hviiu - NHCO£H,CH 2 N) 3.38<6H. s, -CHQ 

3,40-3.80 (4061H, m. -£U»0(Cil 2 CH,O) ei CH J . CHO (CH,CH 7 Q).CH, 

CH,0CH ? CH 7 CH,NHCOCH<tCH,) 

6.44 (lH % m,MiCO) 6.71(2H >8> - CH=CH- 

<> ^*—p> 53WJ©5»^«(Mh) : 4 1 9 1 8 £a^*Sl#^&(Mw) : 4 2 7 0 9 

£#fifc£<Mw/Mii) : 1 . 0 19 fcf— * h y^^F-a (Mp) : 4 4 5 9 4 

RWd-^fiCMn) : 4 0 2 3 1 £4^*&#^&<Mw) : 4 2 6 0 2 

£#flfc#(Mw/Mn) : 1 . 0 6 9 b'— ^ F (Mp) : 4 4 5 9 4 

tesflsm 9) 

n = 0x #^ffi$2 0 0 0 0<Ot&^) 

fc&fK ffi$«L De a n-S t a r k <g % Vtc 2 0 0 m 1 

?IJS7^^=J^ (p 2 6) COfe&tiBl 0 g(0.5mjno!X BVI^ h H » A O . lg, h^x^l 
OOm 1 £Jfc;tT5§Sft#L*Lfc. iOSJC5^EJC^7k^^^ga2 8 5 m s (2.5inmol)^jtoAv 
HO^TM 2B#roSOS£itfc e &&mZ&m&. N-fc KP*V-^*fiM 5 K5 l Sag 
<4.5mmol) v DCC9 3 4m g (4.56^00^^X40^2 SeflSHJ^^-tir^, ^Jti^oM. * 

TSea^B^i* K# (p32) 

9 o ° 

H2C-OCCH 2 CH 2 CH 2 CON 
HC-O^HaCHaO^CHa 
H 2 C-0(CH2CH 2 0) m CH3 
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(p32) m= 2 2 1 



>H - NMR (CDCIj . fil^S TMS) 6 (ppm) : 2.Q7C2H, b, -OCOCH,CH,CH,COON-) 
2.50C2H. t. -OCO£H,CH a CH a CO0N-) 2.72(2H> t, -OCOC^CH^COON-) 
2.84(4H. a. succinimide) 3.38(6H. s, -CHJ 

3.40-3.80(1 771H. m, -CHfi (CH.CH. O). CH 3 , CHC KCHXH. O^CH, ) 

4.10-4.30(2H, m. -QLOCOCHaCHaCHaCOON-) 

^2 0) 

1, 2-y«/^^^2 7. 3 g(0.15molX Si^h^^l 3 5 fix ^JR^-hy ^AO. 

e- 6. mmmi6- 7. fzmmie- a kmv,imz?T\<\ ( P 28) ^nc«ik<o««« 

(P 3 3) &ft1t* 

m6-3c^hyp Js{E^e? % i^jg^ 2 o e>*— h * tf mi » ajumk 

^«etu > TSft«=teT»#fWK. ^^-7^77^ (GC) jWS^oit. ft*** 
3^^tf o .„_... 

fco KJSWft^y^^-f^- (PTFE. 0. 4S P m) T?5»u Tge*fr|ctOC^ 
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GC^7A;HP6 8 90 #^ :H p_ 5 (0 2 5 /imX30m) & 

: 8 CC (Omi n) -*1 StX/m i n->3 20t (24min) & 
fijStfl^ : 3 2 0*C 
<&3> 











0% 


0. 4% 


35m^3 16-3 


0% 


0. 3% 


m&m2 o 


2. 2% 


1. 3% 



C^K^3 2 2) 

*.T 40t;K:aa2E, ^f^;V*^ny ko. 6 8 7 g (fimmo!)£r$5T U 4 0^X31* 
Sa®SSirfc 0 £JS«7». *»*fciiilcrBfe*. %Sfcfi«a^yH 0 0ml &jbp*. % 

8©) . Mine - 6 , Mms-O. 0 7 3t^fc 9 
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{5Zmffi2 3) 

mmW7-2T?&htLiLib'&fy (p t 2) $rlOg{0.5ramo]X hy^f^^-l. 01 £ 
(lOmmoD. V*/V*^n^ei y KO. 3 4 4 g(Smmo0fcJHV\ ifcJfem 2 £PJ C&f££f? 
ofc. &ffi£;£i£&l£Cgt& 2 5 6 m)*'ft\<\ hA'&&K a iO^, Mme=6 v Mma 

- 0. 10 2-Cfo<3^: 0 

(^M«2 4) 

6 -4lCfcV^T. 7yV*yioc~-?/Wk* 2 Vfcfc'a* ( P 24) XOg 

(015mmol) . HI^AT^l. 0 1 * UOmmoiX ^ * ^J^/V^^^^ n y K 6 . 34 4 g 

?hA'&ft1iL <t Z<Ok^, Mme=6, Mids-O. 0 1 9T'^fc. 

(&tt«2 5) 

{0.25mmol)l^oV^T. h ]} ^jVT 5 0 6 g(5mmoD v > * ^/V*^/^ B ])Ko, 

17 2 gCL&mMOfeJBt*. ^2 2 tHfcSHfrHrofc, tti^ft«ft&<fft£ 2 5 6 
ffV\ V^Sr^fc. Mnie= 6 „ Mms=0. 0 2 6^^ 

3lfi«i2 6) 

*J*«2 2-*tt«!2 6T?1§&jh,*: Mmc. Mm*, h S^d^S: (Mp) &JBV\ 

Hrd, Xtf Hrd/MpX 1 0 0 0 0 0 0 £2?fcH Lft. -Ky3Wfttt, -#* - % ( p3 ) ( p 

13) (p26) (p2 8)Ox-^5r^v^^^*^4tc:^f- 0 XOD^, *»95«D^ (p) 
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<*4> 





Hrd 


Mp 


Hrd/MpX 
10 0 0 0 0 0 




0. 0 12 0 


1 0 3 5 1 


1 . 16 




0. 0 16 7 


1 8 9 8 9 


0.8 8 


S»«2 4 


0. 0 0 3 2 


1 9 6 8 7 


0.16 




0. 0 0 4 3 


4 5 0 5 7 


0.10 



W3EW2 7) 

*RJ£§K m&PkZ&frtS. W&m. Dean-stark <S\ ft^ff^U^: 2 O O m 1 
^^^s ^l-5^Ht{t^ (p 3) 10 eUmraol). M^^S 0 g iyp 
^3S^^^:X7K^^^^^*U^ ^ia^^Sp^ x VV^^Z^i^2, 0 2 g (20mmol)&ftl 
X.X 40?Ct*B». ^^/l/*=^Dy KO. 6 8 7 6 (6mnio0tSlT U 4CCfcLT3P# 
KS^^-ttfc. ffiS»T«. ttfcSfcfcjBfcTBi** S»KHMS^7->H 0 0ml ^3DA. ^ 

0) % ^^h^^fc B ^(Ot^, 3. 1 3 2ppm KteffcgstufcMl* 3£ Ufci^> 3. 

^J&fll 16-5 -<?»&*1,fc{bfl« ( d 2 5) * 1 0 e (0.5mmol), h D =?-A>T % > 1 . 01 
gUOmmoO. >r^/P*»^pJKo. 3 4 4 e(3njraoDS:JBV\ 2 7 £R C»fl=& 

tfofco ^l^a^S 2 5 6 @)*?TV\ bJVZfttz. Ml =3. M 

2 = 0. 0 9 I -V holt * 

^2 9) 

386W1 6-8T»&;fc,fcfls£« (p 2 8) Sr 1 1. 3 « (0.25mnio0 , h yxf;vr^yo. 
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5 1 gCSmmolX ^>W^wy KO. 1 7 2 «(1.5mmoD*Jfll\ ^27^CR 
^3 0) 

*^20^t>tVfc^«J Cp 3 3) 11. 3 e (0.25mmol) , V ^J^T % > 0 . 6l 
g<5mn>olX ^m^/^Pi; KO. 17 2 g(1.5jmDQl)&JBV> % 27i: |5J C»ffir 

2 = 0. 2 1 

immwz i) 

^2 7^0113 0^^^1, M2£9. M2/ (M1+M2) XlOO^tt 





Ml 


M2 


M2/(M1+M2) X100 


SlJfcfRJ 2 7 


3 


0. 2 9 5 


8. 9 5 


mmw2 a 


3 


0.091 


2. 94 ~ 


2 9 


3 


0.112 


3.60. 


HJStfJ 3 0 


3 


0-212 


6.60 




3 


o. i a 2 


5.12 



(^3 2) 

100gi6%^^i,^> (5 0%^7ktfi, '^--^A*^ hi*®) 2 00 
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ftbMzto&to ( P 3 4) 11. 3 g(0.25mmol), YV^^T^>Q t 5 1 e(5mmoD. * 
?>*A,*=.jVfiu» KO. 17 2 ga.6mmol)%^V\ 3&«fc|2 7 fcHCStt^fc, 
«**Wft(«»2 5 6ED€:<?V\ ZVkZ. Ml -3. M2=0. 16 

(p) C t ^t? 5 i t ^$0i Lfc. 

(&Jfef!l 3 3 ) (^c^ Kttttft) 

Val-Lys-Arg-Arg-Ala) 2687.2) tV^zf-f KtlOmMJI ^77- (pH-6. 

4MCT0. S^Mkl^SfLfc. rcO^S2 0 0^i t +«{ P 3 1) ©^4m g m 
^MfcT4i^fffiEJS£1>rt:. ^200/i 1 Sr, SP-Sepba ro so FF 

^7^l^t^U 20tnM Tri B -HCl/^7 7 -(pH=8. 2) 
TTTWftSLfco ^y77- fclNtfcS&Na C 1 *ta*fc**fc*?-McfflU 

-2 0%) ^*fU^„ ffefcfiCBBftfc^tfofc. 2gJ&$rl8| 6 

(^013 4) — . - - - 

^«^K»»I (») >©*j* <R = >?Vt^ A'O, A*0=**vO,*U>>£, n 
= 0, ^ft»4 5 0 00*3D»^) 

ftKSK Dean-Star k<g. &raf^U2 0 0m 
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1 %&7?*=*^5K, (p 2 8) ^Mill. 3 g(G.25n, m ol) % jftg^- S 1J ->Ao. lg, K 

SrflDx, IlO^CT-l 2»B£j6Sit*:. ®S&*fti5&, N-t }tu 5 K5 1 8 

mg<4.5mmoD>DCC9 3 4 m z(4,SSmmcD&ifH^X40tX~ 2 titf%&Lft£l£iz 0 fc&fo&*>j&&^ 



1 H - N MR (CDCl a . fe&SS&TMS) 6 (ppm) : 2.07( 2H, ro, H3COCH,CH,CH,CQnM-) 

2.60C 2H> U -OCO£^CH a CH £ COON~) 2,72(2H, t, ^COCH^CHjCHjCOON-) 

2.84(4H. s. succmifflas) 3.38(6H» s. ~ CHj $.40-3.80(4043^ m, -CH,Q (CH,CH,OL 

CH 31 CH O (CB,CH,0) _CH, ) 

4.1Q-4.3<X2H, m, -^OCOCH a CH 3 CH 3 COON-> 

SMfeMl (p3 2> ©a/N^SK#4, ^3 4t^t,tlfc (p3 5) 

O a ^W$ KffMV\ -O^aiJV (SEROLOGICALS CORPORATI 
ONPN S> Recombinant Human Insul in,Mw5 8 00) 09^215 



H 2 C-OCCH2CH 2 CH 2 CON 
HC-OfC^CHaOJmCHg d 
H 2 C-0(CH 2 CH 2 0) m CH3 




(p 3 5) 



m= 5 0 5 
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I ^-77r- ©?£&$0g2L*u zo&mi OO/il *ld5fc ( P 3 2) <Dft^6. 8mg£aa 
4^2 O^rffflS^^iirfc. EJS$t:£fi£,. Q-S e p h a r o $ e FP (/v^a 
*7^fcft-^U 2 OmM Tr I (pH=8. 2) 

ICt^^^^^L/^b, ( P 32) fcii: bimSHfc^ >~>~ !) vs>#®£»fc D c 

fcU £tf>jg«t2 0 a 1 Sr. K^/MtfiB - h y ^i^ztfDT* JIv^T* K0'4'«$ttfctt (4 
-2 0%) #«rL*:„ MttCBBfcfitftofc. 

I^^l^ Cp 3 5) *C*5V>Tt>, J >*Szl V y©l Omg/m 1 /<y77-^i 0 0^1^ 
^ (p 3 5) ©IKdflBl 3. 6ine^XLv I^O&Sfcffo*!. 

*£*&@7*c?£Td -<^Dv^(p3 2) % (p3 5) fc:<&fi& $ *l-o^ 6 



$0 



1. &?<t>tz'Pt£< ki>im<oTtz*. (i) ?g?n{*y 7^w^y 

CH 2 (OA 1 V— 

CH(QA 2 ) m OR (1) 

CH 2 (OA 2 ) m OR 

w** v vs<o^ttan*;Hfc-c-fc 9 . n a 1 o o o u ma i o - 1 o o o 
f . ) 

2. * (1) fc*JV>X, Ra*^»l-l 0 03Kfl^*ST?4,0. OA', OA>t*#%&2~ 

3. A (l) m*5V>t\ Ri«>^3£-Cfo«?, oa\ OAWa-ti'ic^i^st**, 

5. 5£<1) fcfci^-C, niJl~5 0-C*>S, »3ft«lgE««)i!gSSSitfc*»B13«.a. 
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io. mt#HM»^wrH6. i &®<*wmzti,iz&ft)m®Ko 

l 2. aft (i) ictttvc. ntfi-sotM, f»*tt3^^tt*h.fc&ftNBft9. 

i6. m&tnnMWttsnHN-tfc*. s*^i is*U9»tt£ftfc±fMi3tta. 
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23. tib* <2) -c^sn-scfctrtMst-r*. 0®$nfc*»:B8il^a©fra«£. 

CH 2 (OA 1 )„— X 

CH(OA 2 ) m OR ^ 

CH 2 (QA z ) m OR 

(5£>K R^*»l--2 4«>MMfc**3£-C*>9, OA', OAN*#»&z~4©:fr*>>7Vl^ 
->-7/I'*VVS© J P»f*AD*A^kT?Jbt)v u|iO~l O OOmvmlil 0-10006* 

* * « 

24. st (2) tifcwt, RAS«*«ci~l 0wR<K**STfc9, OA', OA J tt0H!H&2 
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2 6. * (2) Klfe^Tatf 0*C*>$. g&3fe3®2 3SB«£<0*miffc, 

2 7. 5* (2) ^iJU^Xn^l — 5 OT*fc* k SS:ftJg 2 3 *B3#: 0 



29. yam (i) J:^$|vss*ej>6, ^2 3Eto^ft. 
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3 0. xiW (II) J:!>atiRSH«£-e&$. S*£z 3 3£iS©q»lfflff:. 
S(ii) 

Z NHj (g) NH 2 (j) Z— COOH (k) 

(# (i i) «k ztir^^u^s^ife, 1 1 < is^-t^is^-. ^*^A«-a\ ^^v^ 

3 1. #*4>lc;i>ft< i1>i*a<0TS2ii£(i) T?^5tt5>#y 7^v-^^i; =-^*->j£ 

CH 2 (OA 1 )„ 

<j^H(OA 2 ) m OR {1) 

CH^OA^OR 

frTA** ^S©¥##fc<evw»-C*> 9, nlto->.ioo06fUmlllo-1 000*« 

■r. ) 

32. affE&ffBajgteSis^tsH-a^jgtt^-rscife^jRtr^.ss^s lie® 
w^-ffi. - — . 

3 3. mti^mmm^^irft^t^D^TY^i,^ m*m3 lim<r>*&. 
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3 5 . BBiS»B#Sn09|-e«>5. te*^ 3 l 

3 7. X3*» (1) © ( a ) T^*H53S-C*,5, M^2 9kjtto4>nfc 

3 8. Xa*# ( I ) V (d) Tv*S*L*£-(?fc;5, B!*9t2 9SEiftflDrJ>no* 0 

3 9. X**# <l) co (e) -C*S*L**t?fc*. 9M2 9£«04>n(k. 

4 0. Xtf# (I) © <f) "C^StV^^fcS, a^3K2 9S«(0^re«c. 
4 1. (2) ^iav>Tniyo*T?fc5. SfS#0*fJWo 

4 2. St (2) I^Tn^l-SO-Cfe^, Hl*3fl2 SfiftOifiJilfl:. 

4 4. x*m (t) j;os5<s^5St?&5. •M«4-ime4in»; - 
am 
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(Sf (I) Tx Z«7^Kl^ysW, ^ L< ^^^yujfe^ r>i^>^ 

mil 

2— NH 2 (a NHa © 2 — COOH (k) 

(S* (I I) + % ZteTslot-^&mk. t> L < Y±^-T^^ ^*Tn>&^ ?W:x|S 

»<1) 
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4 8. Xtfg* (II) £9igR;**l,:5£T?*>S, K#^4 2SB#ra*fc|& 0 

Z NH2 (g) (j) z — COOH (k) 

(» (I I) Zt±7**-UV-3£¥8U tU<»x^/H^, ^^T-/W^. 

4 9. X&m (I) O (c) T-7*£h,S&T*>a, ^4 4^^. 
3 B*S^ra#C9M#"e&5#y TVV^IxV^J) a— ^i&fo 
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(jJH^OA'v-OH 
CHfOA^OR _ .(p, 
CH2(0A 2 ) m 0R 

R{i&£gcl~2 4(0^*5RS-c* > t)^ OA', O A»tt4fc#gt 2 -~ 4 ©«W** 

->r^*uva»sFJ&«m*yvjg:-c*,»), n»o~i o 0 OfciPU mtti 0~1 OOOfcjj* 

f . ) - 

S2. SS (p) teto^T, RtfS**l~l 0©«{b**Sf*>9, OA\ OA*rt£#«2 
5 3. 5t (p) fcteV-C, RaM^5X'J)9. OA 1 . OA 1 ^;*-*:^^ a 

0 

66. a (p) kjsvv-c. nffi-so-efcs, fs*«gs iSEft©*yr^*v^v 
HVfh 

Mw/Mn^ 1 . 0 7 
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6 7. 5* (4) 0><k*®>%mft£U TS£/^>^4r«5Si--5fft3fe«5 l&%L<D5t. ( p ) <r> 
Hrd /M pX1000000<3 

Mp ( D ) ^/U^n^h^7^J:ii§^ v ^-^WAfc»a-r*»^flt 
Hr d (4) <^fb^f^rt6 2& k 3{$t<D7tfy tti/TJir* is^m$-&\z&\,\T, TA> 

H r d/M pX100O000^3 

Hr d :5S (4) <0{fc^lC:fetf* 2(fc* 3tt<D#y ^80fc*HR:*5V^ 

o 

6 0. 5* (p) 0"C*>a, aWt^S aE«t<DjK5lT^*u^yn-A, 



6 l. T&^^>-^?r^i-5HS^5 4Sfte>2KlJTyV*u:^y 
M2/ (M1+M2) XlQOilO 
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M2 : #y r*-* w>^y =-^^^S^bS^^h,fc^ VyW^^^^S«^(E 

Mw/Mn^l. 0 7 

6 3. ft <4) (D^^fe^^^b, TTB^^>-^«r«Ji^fi»*as 9SE«©* (p) o 
Hrd /M pX100OOQ0<3 

Mp :*t (p) C9^/VS53^a^ h^5^>f — i:t)#^>n-B, e-^WjRtcffis-r&^ft 

6 4. sfc <4) <afb*&£li?#fcu TBB^7^-^€r«aTaai**6 2fe4fc<D5S (p) <o 
tK y r^* uy^ y =i — /vfSJgfc. 

H r d/M pX1000000^3 

Mp :5£ (p) tt^A^S^n^^y./ — tf~^lS^^^r5^S 
Hr d :3t (4) <E><t£-#rtw*5# ft 2{fc*: 3&£>#y X-trisTsv* UV^Izisv^X, T/w 
. . *A-a3Rfc*4H«*Sa»*<D»^ . „_ 

M2/ (MUM2) X100S10 
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6 6. 5fc <p) T&fc£;ft,S#y r/Mr U-^J/ a-^M^/l/gg^P^^^y^ 
Mw/Mn^ 1 . 0 7 

* »■ *. 

6 7. =S (4) n^Hhir^t U T«^»y-^ir«*rSlt«iH6 OEiS©^ (p) o 
H r d/Mp X1000000£3 

6 8. a (4) T8B'<^-#*W£-$-ass*JSe efflaws; ( D ) © 

Hid pX1000000S3 

Mp : sfc (p) o^ss*^^?^-^^^ y-*aAfc(iisi-*4>^ 

Hrd _:Sft <_4) ©ft:-S*fc*ilJ*2ttfe 3f£«>sKP •#*S'T*#1^/-ftW8fc3sv*-c, T/V 



32 



Mw/MnS 1 . 0 7 

7 0. 5S (4) Ofls^«*r»»i:U TSB^ 7 * - * S SM*3 6 1 HB«^ ( p ) <z> 

Hr d/MpXl 000000^3 

Mp :5* (p) W^W^^^^F^^^-lD^fetiS. t*-^7l^|3^r^^S 
Hr d (4) Ofc<a^*5tt* 2tt* 3&<0tf JJ **->T;U* u ^m*&\Z&^X x Tfr 

7 1. a: (4) ItW&h U TS^<9>-^fc«jfcr*»*3H6 9£«^ ( P ) <r> 

Hr d/MpXl 000000^3 

Mp (p) oy^MJa^h^^-j^ftfej^ *-*JWK:»3rS5H* 
H r d : 5£ (4) 4>4fr&fe£:fi3tf & 2tt& 3#0>*Ki> u^3fcfc$g(c:fc^T, Tfr 

7 2. TfSX^ (a) ^:^-&c:^€:^®t*t-«, 5t (p) <DtfV 7^uy^y a— 

IIS (A) : 5fc (4) T^Sftfcfls***. ^^*^^a«rl%^T^*#-C*#<fcS7n 

CH^OA^-OH 

CH(OA 2 ) m OR (p) 

CH2(OA 2 ) m OR 
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ch^oaVoch^ 

CH(QA 2 ) m OR (4) 
CH^OA^OR 

*W* ^*©TO*a»***fc »l . n li 0 - l o O 0 ft* U ml* l 0 - 1 0 0 0 fr* 
f. ) 

7 3. Ig (A) {USVvt, *3lfc»5E«&fc/<7i^Aft«t;aL % ^?t»?i.»* (4) 

©<fc^» tMUi^o Mm%T*ma u froassg * 4 "o teir-rfr 5 c fc ft t-f 

7 4. IS (A) «>ttXS*i,T, T38xm (Bl) -IS (B2) ftWSrfcfc^ti-s 
XS (Bl) :3C (S) T?*4*.fifc**te*u ^p^^, * ( 6 ) -e* S *, 5fl3# «l 

Vc53Vg 
Vb>Vc 

va : (5) 

v c :s£ <e) £ a -5 f £ -fr® £> 

1,8 (B2) : * < 7) »«S*«fc. A (8) ^ihSft:^^^, 2 0-8 OWcfcUx 
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Vd >v c 



Vd (8) T^$ns<K-fr«i©*/Ha 

CH(OA 2 ) IT1 OH (S) 

CH^OA^OH 



O 

ws-R 1 (6) 

o 

ch2<oaVoch 2 ^~^ 

CH<OA a ) m O-S-R 1 

O .....(7) 

CH^OA^O-f-R* 

o 

R — OM (8) 

0 0£*L, mfJlO-lOOOt^t. WliCl, Br, I frbm&mnz^vyisMTV 

7 5. IS(B2) fSlfiiUT. IS (B3> Mmsri r 4 BB 

xa (B3) :^5**r^ Xf3:KJ£JS!*10Sa%{)l±<f>Sffioigtfta*}&ttr*l5fc-r5 
xffi. .... 



7 8. IS (B3) IS(B1) -III (B3) *&e>i£i-r £ Sr4»tT*s 
7 S|2tt<0^i£„ 
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7 7. IS (Bl) - (B3) OlttXgtLT, Tffilg (Cl) -Ifc (C2) iff*>~t 



xs (ci) (o) -e*sti4fli^te»Lr. -t-bytAxtxfivtJKZs^w-s 

Xg <C2) :T/^*U^*ari/KS5 0~l3 0"C^Sl54-a-5XJg 
CH 2 (QA\"OCH 2 -/ = \ 



St (2) -c*toSns^$^ttttSa«)S<o«fffli!|s(DtSii*fe 0 




78. IS (Bl) ~ (BS) flSSiatLx, T£lg (Cl) ~If£ (C2) *tr5t* 



CHOH 




CH2(OA 1 ) n — X 

CH(OA 2 ) m OR (2) 

CH^OA^OR 

(S^f. RtiKSSi- 2 4©K<b*^-Cfot) * OA', OA l «&3d#2'-4«5;r*f ->77i^ 
tiffed, R, OA'tt-^+^Sv^R-SfcttS^T*^ nfcNfctfmKStrffi** 
VT^W->S©^f*flJ*/HS:-Cfe?), nttO~l OOOfc^U, mttl 0-1 000^ 

8 2. a*3S7 2a«(D*ifetcio-c^&*v5rife#at'ra % a ( p ) ©^y^*^ 



8 3. TS3X© (AA) 5fc<ll) ~~rw>-r<> a-/H* 



^{OCHaCHzWOCHz^^ 
G— [(OC^CH^OR 2 ]^ 

ItOCH^^OX 1 ] g3 (10) 
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^(oc^ch^-oh] 

i— [(OCHaCH^OR 2 ] 
ICOCHaCHa^OX 1 ! 



.(11) 



<5$<K GI*2~4flM*Rffi***sfc6*«>att-c;fco > R s f*^»l ~4 <r>K1b^ 



m3S 1 0 0 0 

1^81^3, 0£g2, 0S 8 3, 2S £ l + t 2 + g gg 4 ) 

8 4. IS (AA) ICSav^T, *JfS<k®jc«at^5»v?»?A«-«e^U x y<5 v?!> Afifcst (X 

t-rs. k*®8 3Ea©st (11) «^yai^v^y A*mmft<r>w&%m. 

as. riaife (bbi) -la (bb2) p x k *#fi*t * (i6) -^sjt,* 

18 < BB1 > :a (1 2) T^£^*(k*fetc:»U Jft/-u*>aj s * (1 4) ^§^5 

(b^*r*a^, 2 o-Bo-CKijjvxrsiES-ii-, st (1 3) oft^fefe^cig, c©^, 

#^«ttii**/v-»tf*n2B3«5:iraai-5. 

VJ^l. 5XVhX t 5 

V i >v j 

Vh : 3£ CI 2) "0**itaflj*tto*yHft 



OSmlSl 000. 



OSmZ^lOOO. 0im3Sl000> 1 0£m 1 +m2+ 



vj :A (i 4) T^SjK-Steai&W^/VS 

Xfe (BB2) :«(13) Offc**K. * (1 5) -C*S*t«flJ*tteJBit. 2 0-aot 
Vk > V j 

Vk :S (I6) T'^S;ft,S{fca-f&©*/H8t 





O 

W f-R 3 (14) 



o 



R 2 — OM „.„(15) 
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^{OCH 2 CH 2 ) m1 -OCH 2 - 

^(OCHaCHJbaOR 2 ] g5 
[{OCH^C^UOX 1 ) 




04 



96 (16) 



O^mlilOOO, Oim2|l000, OS m 3^1000, 10^ml+m 
2>m3< 1000 

0Sg4. 1 5^3. 0£ e 6, 2^g4 + g5 + g6S4 

8 6. xa (BB2) 0&X^£ LT, Ii(BB3) <rttSriW*»i:t^ Sfrfcgis 
lie CB B 3) :»^*4r5ia, X»W6»ft 1 0Ift%eilO^©i)|^^^i5tf 



-8 7. II (BB3) tf>&, X& (BBl) -IS (B 83)" %©0 Sfr i tS, 

sa. m(p) ^^^yrwu^^ya^^t, 2^g^e^5^!; 
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ch^oa'^-oh 

(jWOA^OR (p) 

CH2(OA 2 ) m OR 

i/7 ^ "^OWW**^* „ v a tt 0 - 1 D 0 0 U mtt 1 0 - 1 0 0 0 ** 
To ) 
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CH^OA 1 ^— 

<jiH(OA*) m OR (1 , 

CH2(OA 2 ) m OR 
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